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Abstract
Background:  Preeclampsia is a complex disease in which several providers should interact
continuously and in a coordinated manner to provide proper health care. However, standardizing
criteria to treat patients with preeclampsia is problematical and severe flaws have been observed
in the management of the disease. This paper describes a set of critical pathways (CPs) designed to
provide uniform criteria for clinical decision-making at different levels of care of pregnant patients
with preeclampsia or severe preeclampsia.
Methods: Clinicians and researchers from different countries participated in the construction of
the CPs. The CPs were developed using the following steps: a) Definition of the conceptual
framework; b) Identification of potential users: primary care physicians and maternal and child
health nurses in ambulatory settings; ob/gyn and intensive care physicians in secondary and tertiary
care levels. c) Structural development.
Results:  The CPs address the following care processes: 1. Screening for preeclampsia, risk
assessment and classification according to the level of risk. 2. Management of preeclampsia at
primary care clinics. 3. Evaluation and management of preeclampsia at secondary and tertiary care
hospitals: 4. Criteria for clinical decision-making between conservative management and expedited
delivery of patients with severe preeclampsia.
Conclusion: Since preeclampsia continues to be one of the primary causes of maternal deaths and
morbidity worldwide, the expected impact of these CPs is the contribution to improving health
care quality in both developed and developing countries. The CPs are designed to be applied in a
complex health care system, where different physicians and health providers at different levels of
care should interact continuously and in a coordinated manner to provide care to all preeclamptic
women. Although the CPs were developed using evidence-based criteria, they could require careful
evaluation and remodelling according to each system's demands. Additionally, the CPs need to be
tested in large-scale, multi-level studies in order to thoroughly examine and evaluate their efficacy
and effectiveness.
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Background
Managing preeclampsia remains a challenge for physi-
cians and health care services. Physicians make clinical
decisions on an individual basis and combining intuition
with concepts of probability, utility and the expected
value of decision making. [1] Meanwhile, health care serv-
ice organizations attempt to meet the health needs of
patients by using human and physical resources effec-
tively and efficiently. Approaches to treating hypertensive
disorders during pregnancy, such as preeclampsia and its
complications, should include both perspectives.
Preeclampsia is a complex disease. Its clinical evolution
varies, and can result in a wide variety of – in many cases,
unpredictable – clinical manifestations, as well as adverse
health outcomes for both the mother and the foetus. The
prediction and prevention of disease progression is a
major challenge for physicians. Different strategies have
been proposed and tested for preventing preeclampsia.
These include low-dose aspirin, as well as antioxidants,
zinc, magnesium, and calcium supplementation. While
some studies have shown promising results[2], large
multi-centre studies are inconclusive. [3] In addition,
because attempts to develop a reliable test to predict
preeclampsia have not been successful, health care pro-
viders concentrate on early identification and diagnosis of
disease through the assessment of risk factors and biomar-
kers. [4],[5],[6]
The predominant mode for treating hypertensive disor-
ders in pregnancy includes, depending on the stage of dis-
ease, anti-hypertensives, anticonvulsants and the
interruption of pregnancy. [3],[7],[8]
In institutional health care settings, different providers at
different levels of care must interact in an ongoing and
coordinated manner to provide service. Two aspects
should be taken into account:
First, the team of physicians and other health care provid-
ers must consider the well-being and progress of the indi-
vidual woman and her foetus.
Second, institutional settings should establish guidelines
for the management of such patients to provide uniform,
high quality health services, efficiently and effectively, as
well as to ensure to physicians the availability of appropri-
ate resources to manage patients.
This balance is complicated since physicians must take
into account possible variations in the development and
severity of preeclampsia on an individual basis, and
because health care services differ in terms of their
resources, criteria, and demand for services. Because sub-
optimal clinical management of preeclampsia can have
serious consequences, a strategy to formulate and to
implement clinical practice guidelines must be developed.
Previous attempts at developing a "logical stepwise man-
agement structure" for treating patients with severe preg-
nancy-induced hypertension have highlighted the
importance of screening all pregnant women and ensur-
ing continuity of care. [9] However, these management
structures do not offer guidelines for clinical decision-
making based on patient health outcomes. The Canadian
Hypertension Society Consensus Conference developed
and proposed a complete and comprehensive set of evi-
dence-based recommendations and criteria to define [10],
manage [11] and treat [12] hypertensive disorders in
pregnancy.
While such guidelines provide a general course of action
and indicate procedures at different stages of a disease's
evolution, they need to be operationalised through critical
pathways. A critical pathway (CP) is a method for moni-
toring and managing the disease by providing a sequence
and timing of care specific to the patient's status at any
given time across a broad range of manifestations of dis-
ease severity. [13],[14]
The objective of this study was to develop a set of CPs pro-
viding uniform criteria for clinical decision-making at dif-
ferent levels of care of gravid patients with preeclampsia
or severe preeclampsia. Another objective was to provide
a tool that would allow retrospective evaluation of quality
of preeclampsia care during the antenatal, intrapartum,
and postpartum periods.
This endeavour was accomplished with participation of
physicians and researchers from the University of Mon-
treal and Laval University (Canada), Magee Women's
Research Institute and University of Alabama at Birming-
ham (USA), and the Mexican Institute of Social Security
(Mexico). Main objective of this group was to coordinate
efforts to improve management of preeclampsia and its
complications.
Methods
Theoretical Basis of Critical Pathways
Critical pathways describe the specific responsibilities of
health care providers in both ambulatory and hospital set-
tings. They also define modalities which different levels of
care should be linked.
The proposed CPs include: criteria to screen for hyperten-
sion and confirm the diagnosis of preeclampsia; a
sequence of steps necessary to manage and provide timely
treatment at primary, secondary and tertiary health care
facilities; and criteria for referral among these levels of
care.BMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
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Development of the Critical Pathways
Using a modification of the technique employed by the
Canadian Hypertension Society Consensus Conference to
develop evidence-based recommendations and criteria,
the CPs were developed using the following steps:
1. Definition of the conceptual framework for the CPs:
a. Definition of the problem.
b. Definition of the levels of care (including health per-
sonnel responsible) in which the patient may (and
should) receive care.
c. Review of current published evidence regarding effec-
tiveness of treatment of preeclampsia, severe preeclamp-
sia, and severe morbidity.
d. Estimation of expected benefits, harms, and costs.
e. Judgment of the relative value of using the CPs.
2. Identification of potential users of the CPs.
3. Structural development of the CPs:
• Screening
• Diagnosis
• Management and/or Treatment
• Referral
A group of clinicians – including family physicians, ob/
gyns, and internists – among others, participated in the
development of the CPs. Internationally-recognized
researchers in the field of preeclampsia led this group. A
team of health services researchers and epidemiologists
constructed the conceptual framework for the CPs. The
aim was to engage in an integrative approach in which
physicians from different levels of care could provide their
insights into the management of preeclampsia and severe
preeclampsia.
Results
Conceptual framework for the critical pathways
The conceptual framework for the CPs was based on the
methodology proposed by the Evidence-Based Care
Resource Group [15] and adapted accordingly. Steps to
follow in the CPs are depicted by using flowcharts. [16]
The pathways present a comprehensive method that
defines which interventions must be performed relative to
the health status and level of care provided. [13],[14]
Additionally, pathways present goals for patient progress
and provide the optimal sequence and timing of staff
actions. [13] On the whole, it is a method of standardiz-
ing the diagnosis and treatment of this complex disease,
meanwhile allowing the treating physician to respond to
an individual patient's progression or complications.
The pathways to treat preeclampsia address diverse com-
ponents, such as: screening, diagnosis, treatment at the
different levels of care, medications, monitoring, and cri-
teria for referral and interruption of pregnancy.
Each pathway illustrates the different processes involved.
Preeclampsia is a dynamic disease that can change rap-
idly, thus health outcomes were considered the basis for
making clinical decisions. It was assumed that the path-
ways should be used as a guide and contribute to set
standards of care, but some flexibility should be given to
individualize care for each patient. [17]
The group participating in the process considered that the
CPs should have three attributes: 1) Clarity: CPs should be
easy to follow; 2) Specificity: the CPs should be explicit
regarding the management to be provided throughout the
process of care; and, 3) Flexibility: when appropriate, to
permit different options to be exercised, particularly in sit-
uations of uncertainty regarding the optimal therapeutic
decision.
Each pathway was tailored according to the level of sever-
ity of preeclampsia. The resources needed to provide
appropriate care were defined. The same criteria should be
useful in identifying critical points to be addressed in eval-
uation of quality maternal care.
Definition of the problem
In Mexico approximately 30 percent of pregnant women
receive substandard prenatal care. [18] The impact of pro-
viding poor health care ranges from worsening of the
patient's clinical condition, [19] to high levels of maternal
mortality. [20]
In Mexico, the following shortcomings have been identi-
fied in the care of women with preeclampsia:
• Inaccuracy in screening and diagnostic procedures that
can lead to misclassification of patients, (i.e. inaccurate
diagnosis of the presence/absence of hypertension during
pregnancy).
• Failures in the process of care, such as, deficiency in the
information provided to the patient regarding her disease,
untimely referral among the different levels of care, and
inappropriate medical treatment. These process failures
include delay in the provision of care when the patient is
referred from the family medicine clinic, as well as,BMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
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inaccurate diagnosis or inappropriate treatment during
hospitalisation, including the period of labour or delivery.
These flaws could worsen patient prognosis and accelerate
further complications.
• Delay on the part of the patient in seeking prenatal care
(only 30 percent of pregnant women consult for prenatal
care in the first trimester), lack of compliance to medical
recommendations, and irregular attendance at routine
prenatal care visits.
Definition of the level of care
The CPs were developed in accordance with the different
levels of care in which a pregnant woman is seen within
the health system of the Mexican Institute of Social Secu-
rity (IMSS). The IMSS is a three-tiered health care system
with an institutionalised referral system. At the primary
care level, family physicians and trained nurses provide
prenatal care and are responsible for screening, diagnos-
ing and, when needed, referring women with preeclamp-
sia to the next level of care. The secondary care level
provides intrapartum and postpartum care to preeclamp-
tic patients referred by the primary care physicians. The
majority of referred patients are managed at the secondary
level. All deliveries take place in the hospital. According to
guidelines, women with severe preeclampsia or secondary
severe morbidity receive treatment at tertiary care level
hospitals.
Review of current published evidence
A panel of experts that was comprised of IMSS medical
staff reviewed the literature published during the period
1992–2002. The information sources were PubMed,
MEDLINE and the Cochrane Database of Systematic
Reviews. IMSS' standards for the provision of health care
services for pregnant women [21], were considered and
the recommendations and criteria of the Canadian Hyper-
tension Society Consensus Conference were also taken
into account. [10],[11],[12]
Estimation of expected benefits, harm and costs
The expected benefits, as well as harms, were considered
according to the different stages of illness and the proc-
esses of care of the patient with preeclampsia. The Mater-
nal Mortality Committees of each of the IMSS hospitals
have identified serious flaws in the treatment of preec-
lampsia patients, resulting in severe morbidity and mor-
tality. Given the organization of IMSS constituent services,
preeclampsia should most often be identified at primary
care (ambulatory) facilities, while treatment should be
provided at secondary and tertiary (hospital) levels. One
of the most relevant potential benefits of the CPs is the
early identification of preeclampsia. Early detection
according to standard criteria, will allow timely treatment
and management of this disease and facilitate coordina-
tion among the levels of care. A primary goal is the reduc-
tion in the number of patients who progress to more
severe forms of morbidity and death, reducing the burden
of maternal morbidity and mortality. From the health
services perspective, another benefit is to define reliable
criteria for the evaluation of the quality of care provided
at the different stages of the disease and types of facilities.
Harm due to the application the CPs can be considered
minimal, however, as with any dynamic set of guidelines,
human error is a possibility. While the CPs allows individ-
ual variation in disease progress, the physician must take
into account the specific recommendations found in the
CPs. Otherwise, the patient might be incorrectly diag-
nosed, treated or referred. In addition, if the CPs are not
applied as intended, as an adaptable procedure on an
individual basis, they may lead to the "depersonalisation"
of care. Another potential negative impact relates to the
physicians' perception of the CP. If they perceive the CP
negatively, or view it as an auditing tool, its consistent
application may be adversely affected. Therefore, the CP's
acceptability is an important issue to assure adoption by
physicians. Factors that favourably contribute to provider
acceptability are: active participation or involvement
implementation, adaptation and constant revision of the
CPs; integration of the CPs in activities related to contin-
uous medical education; and relevance to the local con-
text, such that the CPs and the type of population that
seen in the clinical setting coincide. [22–24]
Costs must be considered from different perspectives,
which include both societal and health services costs. The
costs of treatment for preeclampsia and eclampsia within
IMSS is difficult to estimate, as all enrolees share the cost
because of the institution's principle of solidarity. Availa-
ble information provides only unit costs. There is very
limited data regarding the cost of illness, the years of life
lost, or the disability adjusted years of life lost due to
preeclampsia, or its complications, including maternal or
neonatal deaths. It is safe to assume that the reduction of
serious maternal morbidity or mortality by early diagnosis
and effective treatments has a high benefits to cost ratio at
the societal level.
Judgment of the relative value
In this initial phase of assessment, is difficult to define the
trade-offs that are involved. While evidence-based criteria
from published literature contributed to their develop-
ment, the overall effectiveness of the CPs needs to be eval-
uated through clinical and field trials. Such testing would
address the question regarding the relative value of imple-
menting CPs in institutional health care settings. An
added value of the CPs is that they could be used as tools
to identify problems in the process of care by comparing
actual clinical practices with CP guidelines. Additionally,BMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
Page 5 of 15
(page number not for citation purposes)
the preeclampsia CP could be adapted to any similar inte-
grated program providing primary, secondary and tertiary
levels of care to pregnant women.
Definition of the users of critical pathways
The CPs are designed to be used in health care institu-
tions: primary care physicians (either family physicians or
general practitioners), and maternal and child health
nurses in ambulatory settings; ob/gyns and intensive care
physicians in secondary and tertiary care levels. The CPs
are designed such that the providers at the next level of
care can continue where the previous provider left off.
Development of the critical pathways
The CP was developed as a comprehensive method of
planning, delivering, and monitoring care for patients
with preeclampsia and severe preeclampsia. The flow-
charts streamline and define delivery of services at the
three levels of care.
The CPs illustrate, in a straightforward manner, the fol-
lowing processes of care:
1. Screening for preeclampsia, risk assessment and classifica-
tion according to the level of risk.
2. Clinical data that should be taken into account at the first
prenatal visit.
3. Confirmation of preeclampsia, based on two criteria: hyper-
tension and proteinuria.
4. Management of preeclampsia at primary care clinics.
5. Evaluation of preeclampsia at secondary care hospitals.
6. Management of preeclampsia at secondary care hospitals.
7. Management of preeclampsia at tertiary care hospitals.
8. Criteria for decision-making between conservative manage-
ment and expedited delivery of patients with severe
preeclampsia.
Discussion
Description of critical pathways
Primary level of care (Figures and Tables 1 and 2)
Screening for preeclampsia, risk assessment and classifica-
tion according to the level of risk begins at the first prena-
tal visit that takes place after 20 weeks of gestation.
Particular emphasis is given to the identification of risk
factors for developing preeclampsia, and to the screening
processes. [25–27]
As clinical risk factors have a low positive predictive value,
all women receiving routine prenatal care, regardless of
gestational age, should be appropriately screened and
assessed for preeclampsia at each prenatal visit (Table 1).
However, early identification of risk status is crucial. The
committee considered that high-risk women should be
closely monitored, every two weeks, beginning at the 20th
week of gestation. At the first prenatal care visit, the
primary care physician and/or maternal and child health
nurse should:
1. Review or take the patient's clinical history;
Table 1: Factors that must be considered at each prenatal care visit First level of care. Responsible: Family Physician and maternal and 
child health nurse. Please also refer to Figure 1.
PHYSICAL EXAM MUST INCLUDE FOLLOWING DATA:
Blood pressure Weight
Height Body mass index (BMI = kg/m2)
Uterine size Foetal movements
RISK FACTORS FOR THE DEVELOPMENT OF PREECLAMPSIA:
• History of Preeclampsia/Eclampsia in previous pregnancies
• ≥ 3 pregnancies
• Family history of Preeclampsia/Eclampsia in first degree relative
• Obesity (get data from physical exam. Obesity criteria: BMI > 27)
• Primigravida
DEFINITION OF HYPERTENSION IN PREGNANCY:
SBP ≥ 140 mm Hg or DPB ≥ 90 mm Hg
Mean arterial pressure above 106 mm Hg
Increase of 30 mmHg of SBP or increase of DPB above 15 mm Hg above baseline measures
Measure blood pressure twice on the left arm, using the muffling of the sound (5th Korotkoff).
The patient should be seated and external stimuli should be eliminatedBMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
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2. Identify and assess risk factors;
3. Perform a physical exam;
4. Measure blood pressure; and
5. Identify any other signs of alarm.
Depending on the results of the process shown in Figure
1, the patient will either, 1) continue routine prenatal care
at the primary care level, if she presents none of the signs
or symptoms for preeclampsia; 2) continue in the process
of care, to confirm and assess the severity of an initial
diagnosis of preeclampsia; or 3) be referred to an ob/gyn
for management at the secondary level of care, when high-
risk status of the patient is confirmed. Confirmation of
preeclampsia is based on two main criteria: hypertension
(DBP > or = 90 mm Hg) and proteinuria. The definition
of hypertension proposed by the Canadian Hypertension
Society Consensus Conference [10], as well as the defini-
tion used by the IMSS group, were taken into account. The
clinical signs and symptoms specified on Table 1 should
be taken into account to diagnose and classify the severity
of preeclampsia.
If the patient has or develops hypertension, the treating
physician should follow the steps shown in Figure 2 to
confirm the diagnosis of preeclampsia and to classify the
severity of the disease. The physician also needs to pay
particular attention to the identification of warning signs
(Table 2) that would activate a referral to the next level of
care. The goal of management of preeclampsia at primary
care clinics [27] is to consistently monitor the clinical con-
dition (detection of signs of alarm and blood pressure
measurement) of the patient and identify, in a timely
manner, the need to refer the patient to a higher level of
care. Patients with a diagnosis of either preeclampsia or
gestational hypertension are referred to the secondary
level of care to be clinically evaluated by the obstetrical
specialist.
Secondary level of care (Figures and Tables 3, 4, and 5)
Once a patient is referred, the ob/gyn must review the clin-
ical history, perform a physical exam, and perform appro-
priate laboratory exams (protein excretion, complete
blood test, and liver function tests). (Table 4) The evalua-
tion of preeclampsia at secondary care hospitals uses cri-
teria to classify the patient according to the severity of the
disease, and determines the level of care where the patient
should be managed. [10,27]
On the basis of these results the physician classifies the
patient according to the severity of the condition. (Table
3) If the patient is classified as severe preeclampsia or
severe morbidity, she is immediately referred to a tertiary
care facility to begin treatment. Patients classified with
mild preeclampsia are to be managed at the secondary
level, as shown on Figure 4, as long as the maternal and
foetal conditions remain stable. The main goals of man-
agement of preeclampsia at secondary care hospitals are
to monitor the patient and the foetus, to recover and/or
maintain clinical stability, to identify progression of the
disease to severe preeclampsia or severe morbidity in a
timely manner. Medical treatment [11],[12],[28] is also
described for this level of care. The patient must be seen
every three days in ambulatory care, and she and the foe-
tus should be monitored to verify that the disease has not
progressed. (Table 4)
However, if a patient with mild preeclampsia becomes
clinically unstable, she is immediately hospitalised. Man-
agement of preeclampsia at tertiary care hospitals is com-
prised of three components: (a) monitoring of the clinical
status of the mother and the foetus, (b) medical treatment
[9],[11],[12],[25],[29] and (c) laboratory tests. The goal is
to stabilize the patient and identify the possible progres-
sion to severe disease. As shown on Figure 5, once hospi-
talised, the patient is evaluated regularly according to the
severity of her condition or her response to treatment. If
the patient becomes stable, she may be discharged and be
followed in an ambulatory care setting. (Return to Figure
and Table 4)
Table 2: Clinical data First level of care. Responsible: Family Physician and maternal and child health nurse. Please also refer to Figure 1.
ALARM SIGNS OF PREECLAMPSIA THAT SHOULD PROMPT URGENT REFERRAL TO THE HOSPITAL
Headache ++ Nausea ++
Drowsiness ++ Vomiting ++
Epigastric pain Hepatic tenderness
Sudden Blindness Scotomas
Hematemesis Oliguria/Anuria
Proteinuria (identified by dipstick) Shortness of breath
Seizures (indicates severe morbidity) Hematuria/HemoglobinuriaBMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
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On the other hand, if the patient and/or foetus remain
unstable, she continues in-hospital management. Deliv-
ery is performed according to institutional standards.
(Table 5) If the disease progresses to severe preeclampsia,
she is referred to a tertiary care facility for treatment.
Tertiary level of care (Figure and Table 6; Tables 3 and 7)
Patients who have been diagnosed with severe preeclamp-
sia or severe morbidity should receive care at the tertiary
level. Criteria for decision-making between conservative
management [30],[31,32],[33] and expedited delivery of
patients with severe preeclampsia are based on the
patient's clinical condition. [3],[9] As Figure 6 shows,
management must be focused on three components: 1)
monitoring the clinical status of the woman and the foe-
tus; 2) conducting laboratory tests (Table 6); and 3)
appropriate obstetrical management. Patients with severe
preeclampsia, who are at more than 34 weeks' gestation,
should be stabilized and delivered within 24 hours of sta-
bilization. For selected patients without severe morbidity,
who are at less than 34 weeks' gestation, expectant man-
agement may be considered. Careful stabilization of the
woman and thorough monitoring of the foetus should
continue. Patients who remain stable may continue with
conservative management (Table 7) until 34 weeks of
pregnancy, at which time her pregnancy should be
interrupted.
When the patient remains clinically unstable or progresses
to severe morbidity – according to the criteria on Table 3
– treatment should be provided in the Intensive Care
Unit, when available. (Table 6)
Conclusions
The aim of the critical pathway is to streamline care while
improving its quality. There are a number of publications
Screening for preeclampsia during first prenatal visit after 20 weeks of gestation Figure 1
Screening for preeclampsia during first prenatal visit after 20 weeks of gestation
Figure 1.  SCREENING FOR PREECLAMPSIA DURING FIRST PRENATAL VISIT  AFTER  20 
WEEKS OF GESTATION
Perform clinical history, define gestational 
age, identify risk factors and carry out 
physical exam
FIRST PRENATAL VISIT
Risk factors? 
See Table 1
No Yes
Hypertension?
See Table 1
Yes
Close monitoring of BP 
and proteinuria  during 
prenatal visits in primary 
care facilities
Every two weeks
Begin activities to confirm 
diagnosis of hypertensive 
disorder of pregnancy  and 
to classify the patient
No
Pre-existing  
hypertension 
autoimmune disease 
DM, chronic renal 
disease, multiple 
pregnancy, 
polihydramnios
See continuation 
of the process of 
care
Go to Figure 2
Refer to ob/gyn to 
continue 
management
F I R S
T
L E
V E
L
O
F
C
A
R E
Measure blood pressure 
Continue routine 
prenatal care at 
family medicine 
clinic
Presence of 
alarm signs?
See Table 2
No
Yes
Refer to the ob/gyn 
to evaluate severity 
of the disease
Yes
NoBMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
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in the medical literature addressing the development, use,
and effectiveness of CPs. [34],[35] CPs have been proven
to be cost-effective while improving the quality of care
and maintaining patient satisfaction, for several diseases
or conditions. [36],[37],[38]
In developing the CPs, we respected published recom-
mendations regarding the construction of critical path-
ways. These pathways provide a clear, specific, and flexible
set of guidelines for managing preeclampsia and its com-
plications. In addition, the CPs can be employed as a tool
to measure performance during the process of care, by
physicians who provide care for patients with preeclamp-
sia, or by managers of health care settings. As a result, the
CPs provide an optimal design for evaluating quality of
care from different perspectives: patient, provider, and
manager.
The pathways were constructed with the contribution of
international researchers by using consensus techniques
and with the participation of experts in the field. These
CPs are designed to be applied in a complex health care
system, such as IMSS, where medical and paramedical
staff at different levels of care must interact in a continu-
ous and coordinated manner to provide care to large
numbers of pregnant women. The CPs are also useful to
define and promote physicians' understanding of their
role as part of an interdisciplinary team. Problems due to
lack of coordination may appear in health care systems
where complex diseases, such as preeclampsia are treated
by several disciplines. There is a need for developing and
implementing focused strategies, such as the proposed
CPs, to help increase interdisciplinary coordination.
Importantly, the CPs constant and successful application
lies in physicians' ongoing support and endorsement, as
Steps to confirm hypertensive disorder of pregnancy and/or referral to next level of care Figure 2
Steps to confirm hypertensive disorder of pregnancy and/or referral to next level of care.
The family physician must confirm diagnosis of hypertensive 
disorder of pregnancy taking into account gestational age and 
by carrying out urinalysis and/or dipstick
Hypertension
+
Proteinuria 
No Yes
Gestational 
hypertension
Weekly monitoring of clinical 
condition, assessment of proteinuria
Figure 2. STEPS TO CONFIRM HYPERTENSIVE DISORDER OF PREGNANCY AND/OR REFERRAL TO 
NEXT LEVEL OF CARE. 
F I
R
S T
L E V E L
O
F
C
A
R
E
:
R
e s p o n s i
b
l
e :
F a
m i
l
y
P
h
y
s i
c
i
a n
a n d
m a t
e r n a
l
a n d
c h
i
l
d
h e
a l
t h
n u r s
e
The patient should be referred to 
the hospital to be classified and 
clinically evaluated by  the ob/gyn 
Go to Figure 3. 
Preeclampsia
Refer to Ob/Gyn
Criteria to evaluate dipstick or urinalysis results for the 
presence of proteinuria:
Negative: 0 to +      Positive ++ to ++++
The urinalysis should be performed within 24 hrs after 
hypertension was detected
+ = 30 mg/dl
++ = 100 mg/dlBMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
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well as that of other health care staff involved in patient
care. [39],[40]
Another important aspect for the CPs successful imple-
mentation is its periodic updating or revision in the light
of evolving clinical evidence. Emerging evidence-based
criteria needs to be used to constantly update the CPs so
that they remain consistent with the latest advances in the
treatment of preeclampsia. [10]
The processes described here were constructed for use in a
three-tiered institutionalised health care system. Conse-
quently, the CPs would have to be tested for functionality
Table 3: Criteria to classify the hypertensive disorders of pregnancy Second and third levels of care. Responsible: Ob/gyn physician. 
Please also refer to Figure 3.
CHARACTERISTIC BLOOD PRESSURE CLINICAL DATA One or more of the following symptoms
Without severe Conditions
Mild Preeclampsia DBP ≥ 90 to < 110 mm Hg
MAP ≥ 106 to < 126
Mild symptoms such as headache, nausea etc. or No symptoms
Protein excretion in 24-h urine collection > 0.3 g to < 3 g
With severe Conditions
Severe Preeclampsia DBP ≥ 110 mm Hg
MAP >126 mm Hg
Frontal headache, Blurred vision, severe nausea and vomiting, persistence of 
abdominal pain (right upper quadrant), dizziness, tinnitus, drowsiness; and/or ONE 
of the following: Elevated liver enzymes
Thrombocytopenia (< 100,000 × 109/L)
Oliguria (< 500 ml/d)
Proteinuria > 3 g
Severe Morbidity DBP ≥ 90 mm Hg Same conditions as above and/or:
Convulsions (eclampsia)
HELLP syndrome
Abruptio placentae
Pulmonary oedema
Deterioration in the level of consciousness
Coma
Acute renal failure
Cerebral bleeding
Disseminated intravascular coagulation
Adult progressive respiratory distress syndrome
Hepatic bleeding
Table 4: Ambulatory management of clinically stable preeclampsia at secondary level of care Please also refer to Figures 3, 4, and 5.
Mother Foetus
Monitoring: The patient must be seen every third day until admission for delivery.
Clinical Exams (weekly) Clinical Exams
Blood pressure Weight Look for CNS, 
renal, cardiovascular or gastrointestinal 
symptoms at every visit
Blood count (including platelet count)
Urinalysis (proteinuria) every third day 
or Dipstick Liver Function Tests 
(Bilirrubin, AST, ALT)
Foetal movements
Foetal cardiac rate
Cardiotocography: No-stress testing 
(every 5 to 7 days)
Ultrasonography (measure foetal 
growth, maturity and placental location 
and amniotic fluid index)
Treatment Treatment
Bed rest at home Anti-hypertensives (controversial)
Methyldopa
Nifedipine
Hydralazine
Induction of pulmonary maturity using 
dexamethasone or betamethasone in 
patients with gestational age less than 34 
weeks.BMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
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Table 5: Hospital management of clinically unstable mild preeclampsia at the secondary level of care Please also refer to Figure 5.
Mother Foetus
Monitoring: The patient must be hospitalised.
Clinical Exams as often as needed Clinical Exams as often as needed
Blood pressure Weight Look for CNS, 
renal, cardiovascular or gastrointestinal 
symptoms at every visit
Blood count (including platelet count)
Urinalysis (proteinuria) every 24 hours or Dipstick every 
eight hours
Liver Function Tests (Bilirrubin, AST, ALT)
Foetal movements
Foetal cardiac rate
Cardiotocography: No-stress testing
Ultrasonography to measure foetal growth 
and status of the placenta (site where the 
placenta is inserted and maturity) and 
amniotic fluid volume
Treatment Treatment
Bed rest Anti-hypertensives 
(controversial)
Methyldopa
Nifedipine
Hydralazine
Anticonvulsants: Magnesium 
sulphate
Induction of pulmonary maturity using dexamethasone or 
betamethasone in patients with gestational age less than 34 weeks.
Management of preeclampsia at secondary care level Figure 4
Management of preeclampsia at secondary care level
Pregnant women with less than 36 weeks of 
pregnancy and clinically stable preeclampsia
Treatment should be provided by OB/GYN
Goals: monitor the patient every  third day to ensure DBP below 90 mm Hg and 
timely identification of appearance of manifestations of severe preeclampsia
Figure 4. MANAGEMENT OF MILD PREECLAMPSIA AT SECONDARY CARE LEVEL
Patient clinically  
stable,  without 
progression of the 
disease
Yes No
Continue monitoring
Delivery according to 
Institucional standards
See Table 4
Hospitalisation and/or refer  
immediately to the emergency 
room to identify whether the 
patient is progressing to 
severe preeclampsia
Go to Figure 5
DEFINITION OF A CLINICALLY UNSTABLE PATIENT
Patients showing irregular increase in DBP (above 95 but below 110 mm hg) and/or proteinuria, or beginning of CNS symptoms, will be 
considered as unstable.
DEFINITION OF A CLINICALLY STABLE PATIENT
Patients showing no irregular increase in DBP (above 95 but below 110 mm hg) and/or proteinuria, without CNS symptoms, will be 
considered as stable.BMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
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both in IMSS and in other health care systems and could
require careful evaluation and remodelling according to
each system's demands.
A significant variable affecting the potential benefits of the
CPs is the role that the patient plays, given that she is the
most important beneficiary. In the IMSS health care sys-
tem, only 30% of patients begin prenatal care during the
first trimester of pregnancy. Additionally, there is a low
attendance rate for scheduled visits. This includes situa-
tions in which patients who are referred to hospital care
due to complications of pregnancy, but do not present for
as many as three or four weeks.
Relevance in developed and developing countries
Since preeclampsia continues to be a principal cause of
maternal deaths and morbidity worldwide, the expected
impact of these CPs is to contribute to improving health
care quality in both developed and developing countries.
For example, the CPs can be useful in developed countries
where health care systems – public and private – are seek-
ing to improve quality of care for patients with
preeclampsia and still meet the institution's outcome
expectations. As previously mentioned, the CPs also could
serve as a process evaluation tool in such settings.
The CPs can be useful in developing countries to address
and control excess morbidity and mortality due to preec-
lampsia and/or its complications. The maternal mortality
rate in Mexico is 50.6 per 100,000 live births, within the
IMSS is 36.6, and mortality due to hypertensive disorders
of pregnancy is nearly 35%, well above from maternal
mortality rates in Canada and the United States (3.8 and
7.1, respectively) and maternal mortality due to preec-
lampsia complications, which is below 2 percent. [41]
Management of clinically unstable preeclampsia Figure 5
Management of clinically unstable preeclampsia
Figure 5.  MANAGEMENT OF CLINICALLY UNSTABLE PREECLAMPSIA
Evaluate clinical conditions  and age of 
pregnancy of the patient
After 24 hrs re-evaluate clinical conditions 
(severity and/or response to the treatment)
Hospitalise the patient
Patient and 
foetus are 
stable?
Yes No Discharge and continue 
ambulatory medical 
management 
See Table  4
The patient will 
continue conservative 
in-hospital 
management
See Table 5
Send to a tertiary 
care facility to begin 
treatment
Go to Figure 6
Yes
Progression to 
severe 
preeclampsia
NoBMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
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Implementing CPs would attenuate the consequences of a
high volume of patients on the public health care system,
allowing for timely and adequate management of
preeclampsia and its complications. By implementing
CPs, the health care system in developing countries can
provide high quality of care with limited resources and
meet its outcome expectations.
The impact of implementing CPs may be greater in devel-
oping countries where standards of care related to preec-
lampsia have yet to be applied. Interaction among
researchers and expert clinicians from different countries
has the potential to expedite technology transfer by
increasing the perceived validity of the CP.
In addition, the culture surrounding preventive health
care is not always favourable for providing patient educa-
tion. In Mexico, many women wait until the condition
worsens to a degree that it interferes with her daily activi-
ties, before consulting with health care personnel. This
implies that although maternal and child health nurses
provide preventive education, patients with preeclampsia
arrive with more advanced cases than their North Ameri-
can counterparts, indicative that it is necessary to provide
effective management during all stages or phases of preec-
lampsia. The CPs address risk assessment, early identifica-
tion of complications and provide guidance not only for
physicians, but also for other health providers (such as,
maternal-infant health nurses, social workers, midwives)
who are responsible for the management of pregnant
patients, thus helping them to make timely decisions.
Closing remarks
The CPs were developed for application in routine provi-
sion of care for patients with preeclampsia. Although the
CPs are based on evidence-based criteria, they need to be
Management of Severe Preeclampsia at Tertiary care facilities Figure 6
Management of Severe Preeclampsia at Tertiary care facilities
Figure 6.  MANAGEMENT OF SEVERE PREECLAMPSIA AT TERTIARY 
CARE FACILITIES
Hospital care: UIT
Start management in three components:
• Monitoring of clinical status of the mother and the foetus
• Laboratory tests
• Medical management
The patient is 
more than 34 
weeks pregnant
Yes No
No Yes
Evaluate conservative 
management until 34 wks 
and deliver –Controversial-
and according to the level 
of care where the patient is 
being treated. 
See Table 7  
Continue hemodynamic 
stabilization of the 
mother as well as 
monitoring of the foetus 
See Table 6
Stabilize the 
patient and 
interrupt 
pregnancy
Patient 
clinically 
stable?
Stabilize the patient and 
Interrupt pregnancy
Progression to 
severe 
morbidity?
No
Yes
Treatment must be 
provided according to 
the complication in the 
intensive care unitBMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
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tested in large-scale, multi-level studies in order to thor-
oughly examine and evaluate their efficacy and
effectiveness. Some issues that need further evaluation
are: acceptance by physicians; pertinence in different
health care settings; convenience as an educational tool to
update physicians and health care providers; appropriate-
ness to provide high-quality management; cost-effective-
ness; and in the medium and long term, impact in
decreasing morbidity and mortality due to hypertensive
disorders of pregnancy.
Competing interests
None declared.
Authors' contributions
RPC, WF, and JMR coordinated the international working
group; RPC, WF, HR, AD, and JMR developed the critical
pathways; RPC and HR reviewed the literature and organ-
ized meetings with clinicians to review and validate the
critical pathways; All authors collaborated with RPC in
Table 6: Hospital antepartum management of a patient with severe preeclampsia Intensive Care Unit. For stable patients under 34 
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Mother Foetus
Monitoring
Clinical Exams Clinical Exams
Blood pressure Weight Look 
for CNS, renal, cardiovascular 
or gastrointestinal symptoms at 
every visit
Blood count (including platelet count)
Serum creatinine
Urinalysis (proteinuria) every 24 hours
Dipstick every eight hours
Liver Function Tests (Bilirrubin, AST, ALT)
Foetal movements
Foetal cardiac rate
Cardiotocography No-stress 
testing
Ultrasound: Evaluate foetal 
growth, site where the placenta 
is inserted, and its maturity 
Biophysical profile Amniotic 
fluid assessment Amniocentesis 
(selected cases)
Treatment Treatment
Bed rest Anti-hypertensives 
(controversial)
Methyldopa
Nifedipine
Hydralazine
Anticonvulsants: Magnesium 
sulphate?
Induction of pulmonary maturity (patients with gestational age less 
than 34 weeks)
Dexamethasone
Betamethasone
Table 7: Criteria for expedited delivery and conservative management in patients with severe preeclampsia Please also refer to Figure 
6.
EXPEDITED DELIVERY
Maternal clinical data: Foetal clinical data:
Cardiovascular: Uncontrolled hypertension DBP > 110 mm Hg, retinal haemorrhage or 
retinal detachment
Renal: compromised renal function such as Oliguria, increase in serum creatinine (> 2 mg/
dl) or decrease in creatinine clearance, Proteinuria > 3 g/24 hrs
CNS: convulsions, coma, amaurosis or visual changes, drowsiness
Blood work: Platelet count < 100,000 mm3
Liver: AST or ALT > 2 times upper limit of normal values and epigastric pain or pain in 
RUQ, data of hepatic insufficiency
Retardation in intrauterine growth measured by ultrasonography with evidence 
of foetal distress
Oligohydramnios (amniotic fluid index < 2)
Biophysical profile < 6
Abruptio placentae
Absent or reversed diastolic umbilical blood flow on Doppler
CONSERVATIVE MANAGEMENT IS CONTROVERSIAL
Some suggested criteria include:
Maternal clinical data: Foetal clinical data:
Cardiovascular: Controlled hypertension (< 110 mm Hg)
Renal: Proteinuria < 3
CNS: Absence of clinical data
Blood test: platelet count > 100,000 Hemodynamically and clinically stable
No retardation in intrauterine growth
BPP > 6
No evidence of foetal maturityBMC Pregnancy and Childbirth 2003, 3 http://www.biomedcentral.com/1471-2393/3/6
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